Development and in vivo evaluation of metabolically resistant antagonists of B1 receptors for kinins.
The B1 receptors for kinins are selectively stimulated by bradykinin (BK) and Lys-BK metabolites that do not have the C-terminal arginine, des-Arg9-BK and Lys-des-Arg9-BK, respectively. B1 receptors mediate a definite subset of the cardiovascular effects of kinins in normal and septic animals. We have studied the metabolism of the best selective B1 antagonist, Lys[Leu8]des-Arg9-BK, in order to support the rational design of new antagonists that have increased metabolic stability. The affinity of the new compounds was evaluated using the pA2 scale and was based on the antagonism of the contractile effect of kinins in the rabbit isolated aortic preparation. Acetylation of the alpha-amino group of the N-terminal Lys residue provided an excellent protection from the degradation by rabbit blood plasma. This and the inhibitory effect of amastatin on the metabolism of Lys[Leu8]des-Arg9-BK indicated that aminopeptidase M (AmM) is the major route of inactivation for this class of peptides in plasma. Various other modifications afforded a more or less complete resistance to purified angiotensin I converting enzyme (ACE). One analog, Ac-Lys[MeAla6, Leu8]des-Arg9-BK, was found resistant to the above-mentioned enzymes and to neutral endopeptidase-24.11 extracted from rabbit kidney. This antagonist, although 100 times less potent than the parent peptide Lys[Leu8]des-Arg9-BK on the rabbit aortic preparation, was equipotent in vivo against the hypotensive effect of a B1 agonist in lipopolysaccharide-treated rabbits, and unlike the original compound, its effect was persistent after the end of the infusion. Ac-Lys[MeAla6, Leu8]des-Arg9-BK does not antagonize B2 receptors either in vitro or in vivo.(ABSTRACT TRUNCATED AT 250 WORDS)